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A method of remote measurement of the particle size and density distribution of water 
droplets has been developed. In this method, the size of droplets is measured from the Mie 
scattering parameter which is defined as the total-to-backscattering ratio of the laser beam. 
The water density distribution is obtained by a combination of the Mie scattering parameter 
and the extinction coefficient of the laser beam. 

This method was examined experimentally for the mist generated by an ultrasonic mist 
generator and applied to clouds containing rain and snow. 

Compared with the conventional sampling method, the present method has advantages 
of remote measurement capability and improvement in accuracy. 
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PARTICLE SIZE PARAMETER 


Fig. 1 Calculated value of Mie scattering 
parameter as a function of particle size 
parameter for the water droplet with the 
refractive index of 1. 33. 
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Fig. 2 Schematic diagram of the ultrasonic mist 
generator. 



Fig. 3 Particle size distribution of the mist 
generated by the ultrasonic mist generator. 
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Fig. 4 Schematic diagram of experimental set 
up for measuring the Mie scattering parameter 
of the mist generated by the mist generator. 



Fig. 5 Experimentally measured Mie scattering 
parameters as a function of radius for the 
mist generated by the mist generator. 
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Fig. 6 Comparison of the water density 
measured by the laser radar method with 
the sampling method. 

jg 1^ 1 me: bT^*!c|S:a$ n 

5§ie Pi tfiiL^2[SiXb/;m!c^*!j;ftgL$ns® 
)gP2®Jt«'ft-^-r5i, P2/Pi=10-‘ iisi. ||g?.l^- 
i±. 2mmc^{tL^, ^stiaci&aici^i^sfistao 
t> b * nif 4- 1> * I- •'i!)', C ®{i*-lE® g S 

i (1 ii i A i' 4 1, ' fe ® i n 

s. 

4. u-if-u-y-(cA5®(D7Kfi*JSPS 

f jSli XOSilKlt^itfc J; c; 1 ^ A 

Mtf>®Sfc i !l^ffi^O!e;S®¥l^lii5 i C?7]cfi^ ^ -- 9-' 

;^^ctmMiMCfs:-ytz. ^cx, %iCt£.^Ltz3-7C 
yk%^M''^7 ^ A— i^ — ^'*— c/y-7-i-^ 

fflt-'r|)|^®Sic-o!,->r7XaoiS!]S«-6£A4. 

Fig. 7 id— ptJt brfiSAliJ 1200m. 200m cog' 

(C-Ol.T-CSil^bfc^Jl^r^-g'. COi^Sii 1975^10* 
22 B(cfil|-&0±^-p?T4n>4 4®’e, 
^^^f^30mX^5. El!Cfc'''‘X, — S±®f'~^'l± 
2gga-M^^gC. 3#g!icn 
4S@(iC®5 
Fig. 5 xnihntzm^^m^-^ k> 
^&47K®0¥l^SS€'^b4b®‘C®5. t.fz, — S 
Tie. C05iHl^agi^g#,®:i5ii7,A»A®O7fCffi^7iT 
^^bA. c®7ka^^®5^{C!flS:&*7Tt7 

A tbriiipl^ri® A=1.36 
9:!C. Fig. 8 a 1975 11 * 27 0fc4^'^ 9B$i 9B$ 

40 Lfz^^X$>6 . ffi!!^a^fi®Sj!i5{£ < A * 

CtoTiJlO 9Bt40^i®flC/hM*5p?‘?tilbA. (^0IC 
liS®&®®^l%(ifii7i<.S®A^^1'>!)5, 

5 1 i Cf TKSi; b 1C P^SoitMoAis 40 ^ 


O 



J2 

tc 


E 

a 



Fig. 7 Ti 
for the 
technic 

IOC 


(a) ~'op 



m- 


o 

tt 

u 

( b ) * too 


Fig. 8 Th 
for the 
precipit 
measuri 

H?J:t>liAb7 
$blC, Fij 
p§30fl-;c;aiijg 
2®i¥:£bTt, 






— 35 — 


0 

(ensity 

1 with 


. nmc- 
samfi® 

-J5®S?c 


.(DSPH 


f¥b*^5£ 

200m ©S 
375 ip 10 J 

0 -r- 9 li 

#@«cn 

'0 

■^ft, ~S 
tc. 

:9S§t 9fit 
it. !^0(t 
‘ZJ'jfiifi 40 ^ 



Fig. 7 The average radius and the water density 
for the cloud measured by the laser radar 
technique. 



Fig. 8 The average radius and the water density 
for the clouds of (a) about 40 minutes before 
precipitation, and (b) just before precipitation, 
measured by the laser radar technique. 

BlJd: *3it;h:bTV'5 C 

$f,lC, Fig. 9 {il975ipllJ3 30 6 

n$ 30 a . 6 
2^#i£Ur©r. e 



Fig. 9 The average radius and the water 
density for the clouds of (a) snowing, and 
(b) after snowing, measured by the laser 
radar technique. 
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